CIONO2(g ) + HCI0e• ) ---> C12(g ) + HNO3(ice) (1)

N2Os(g ) + HCl(ice ) --> CINO2(g ) + HNO3(ice) (2)
The C12 and CINO2 photolyze rapidly at sunrise to chlorine atoms, which set off ozone-destroying chain reactions.
Analogous reactions also occur with solid NaC1 (and NaBr 0094-8534/90/90GL-02595503.00 17 eruption were not consistent with known chemistry unless C1ONO could be converted to HC1, and they suggested that 2 reactions (3) and (4) above could provide the missing chemistry ff they are sufficiently fast The rate of gas-solid reactions is often expressed in terms of the reaction probability ({), the fraction of collisions of the gas with the surface which lead to products. Quantitative determination of qb is complex, particularly for fast reactions. To guide the experimental approach for def'mitively measuring q• for the N2Os-NaC1 and analogous reactions, we have carried out prelirnifiary experiments to obtain an order-of-magnitude estimate of the reaction probability for reaction (4). The results show that even at the lower limit estimated for {, this reaction is sufficiently fast that it may play a significant role in the polluted marine troposphere and perhaps in remote areas as well. In addition, it may contribute to stratospheric chemistry after eruption of alk•lic volcanoes such as E1 Chichon. even in a well-conditioned system, it was important to pass the N_O_/air mixture over the NaC1 as soon as possible.
Experimental
;5'
However, in this set of experiments, the product gases could not be routed directly into the infrared cell due to the time needed to pump out the initial NeOn/air mixture from which the N O concentrations were obtmned Thus, the gases 2 '
exiting •e salt-packed cell were stored in a 5 L bulb for <2 hours prior to analysis by FTIR. Since C1NO 2 is stable, this procedure should give yields identical with those in which the product gases were routed directly into the infrared cell; this was confirmed experimentally. However, unreacted N205
emerging from the salt could not be measured due to its decay on the glass surfaces of the vacuum line during storage.
In a second set of experiments, the Nv. Os/air mixtures were made using identical procedures and the-N O concentration 2 was assumed to be the same as the average o• those in the runs in which it was measured directly using FYIR. The uncertainty in the initial N205 concentrations using this procedure is estimated to be +_ 25%. In these runs, the gases exiting the salt were passed directly into the long pathlength infrared cell and analyzed immediately, so that unreacted N205 cotfid be detected in addition to the stable product CINO 2. the salt was varied from heating with pumping for 2-17 hours or simply pumping for periods from 20 minutes to 17 hours.
The yield of CINO 2 did not change significantly with the method of salt pretreatment, suggesting that small amounts of absorbed water do not significanfiy alter the reaction. the loss of N20 5 by reaction (4) to be equal to that from its photolysis at-28-km. Our experiments indicate that this is a reasonable lower limit to { at room temperature; the reaction probability at the lower temperatures found in the stratosphere (-225 K at 28 km) may be even larger if such heterogenous reactions speed up at lower temperatures as suggested by Molina et al. (1987) . Thus, based on the kinetics, reaction (4) may indeed have played a significant role in stratospheric chemistry after the E1 Chichon eruption. NaBr undergoes reactions analogous to those of NaC1. it is therefore important that future field measurements of particles injected into the stratosphere from alkalic volcanoes similar to E1 Chichon include a search for NaBr as well.
The contribution of reaction (4) to recycling of chlorine and NO in the troposphere and stratosphere may be limited by the avai/able surface. In our relatively dry (compared to the atmosphere) system, the yield of C1NO• is limited by the available surface chloride when N_O. fs in excess. However, under atmospheric conditions, variations in both relative humidity and temperature may cause changes in the nature of the surface and the relative availability of chloride. A reactor is currenfiy being constructed to quantify the reaction probability for reaction (4) as a function of these parameters.
